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Rotary Furnaces for Steelmaking 


The Paper on “The Production in Rotary 
Furnaces of Steel for Castings,” by Mr. F. A. 
Lemon and Dr. H. O'Neill, is of outstanding 
interest as it describes a predominantly British 
development. Though the Sesci furnace used is a 
Franco-Belgian invention, and some pioneering 
steelmaking was done in Mons, the real com- 
mercialisation of the process for steelmaking has 
been carried out by the London Midland & 
Scottish Railway. Seven years’ experience with 
this plant has shown it to be, though only of 
5-tons capacity, as economical in operation as a 
35-ton acid open-hearth, except for refractory 
costs. Unfortunately no data as to the man-hours 
requisite to the operation of the furnaces are given. 
It would have been much more interesting if the 
authors had compared their results with those given 
by the 12-ton capacity acid open-hearth previously 
employed, as it is a sine qua non that thermal effi- 
ciency increases with the size of the plant 
operated. The refractory costs of small open- 
hearth furnaces, for instance, are in our experi- 
ence much higher than in the larger units. It is 
now established that with the skill which one has 
a right to expect from British furnacemen, and 
to which we accord the highest praise, the steel 
made in the Sesci is of entirely satisfactory 
character. This fact, coupled with the very rea- 
sonable fuel consumption, leaves for further con- 
sideration the question of refractories. Up to 
now, everybody has fought shy of using a basic 
lining, waiting, no doubt, for a complete solution 
to be found of reducing the present consumption 
to a figure of, say, 200 Ibs. per ton of steel made. 
We are not sure that this is the correct attitude to 
take up, for experience has taught us that basic 
patching is easily carried out providing there is 
no trace of metal beneath the patch. Surely, with 
a rotary furnace a clean surface upon which to 
position new material should be taken for granted. 
The next feature is the present method of instal- 
ling a lining. The system used involves the 
provision of a spare barrel; the installation of a 
very high powered crane, where a large furnace 


body is envisaged, and the making of a rammed 
monolithic refractory lining. The necessity for 
a spare barrel is at present limiting the capacity of 
rotary furnaces, as when lined it begins to assume 
a weight and volume demanding crane power of 
an excessive character. Thus, sooner or later, at- 
tention will have to be given to the lining of the 
furnaces in situ. The materialisation of such a 
concept would introduce a number of advantages. 
No longer would the weight of the lined barrel 
be a limiting factor, and, moreover, the major 
portion of the refractory material being added 
under heat, the problem of the expansion of a 
large mass of material from cold to white heat 
would not exist, that is if open-hearth practice 
were followed. If, on the other hand, the method 
used for lining basic electric furnaces was prac- 
tised, then provision would have to be made in the 
external brick lining for the escape of the tar. 

It does seem to us, that the progress so far 
reported, and for which much credit is due to 
those whose work and energy have made it possible, 
should be extended by undertaking experiments de- 
signed ultimately to use a basic lining and to 
do this by simulating either the technique of the 
open-hearth furnace or that of the electric. The 
excellent work detailed in the Paper relative to 
the search for the very best acid refractory is not 
really adequate. It is conceivable that the refrac- 
tory costs will always be somewhat elevated com- 
pared with other processes because of erosion con- 
sequent upon rotation, but these should easily be 
offset by the increased thermal efficiency now 
associated with the process. 
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CORRESPONDENCE 


(We accept no responsibility for the statements made or the 
opinions expressed by our correspondents.]} 


PRESSURE FEEDING OF CASTINGS 
To the Editor of THE FouNpRY TRADE JOURNAL. 


Sir,—I was very interested in the articles which 
have appeared in THE FOUNDRY TRADE JOURNAL by 
Howard F. Taylor and Edward A. Rominski on the 
use of blind risers in steelfoundry practice. The 
writer has used them for a good number of years, 
but always with caution, for very often the results 
given are far from satisfactory. In the experiments 
carried out by the authors, the shrinkage defects seem 
to me to be caused more by not making the castings 
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RUNNER OR ON JOINT LINE 

Fic. 1—A AND B: SUGGESTED ALTERNATIVES TO 
TAYLOR AND ROMINSKI, FIG. 14 (PAGE 171). 
When set for casting at an angle of 30 deg., 
one runner bush should cover both runners. Cast- 
ings should be run underneath as shown; this 
prevents trouble from runners breaking in the 
casting. 

C: SUGGESTED ALTERNATIVES OF METHODS 
SHOWN IN FIGs. 22, 23, 24 AND 25 (PAGE 173). 


D: SUGGESTED ALTERNATIVES OF METHODS 
SHOWN IN Fics. 29, 30 AND 32 (PAGES 175 
AND 194), 
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Fic. 2.—ALTERNATIVE METHOD TO 
Fic. 35 (PAGE 196). 
The pattern is split on A-B; a large 


feeder is provided on the body and a 
small feeder on the flange. 
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in the most satisfactory way, than by any other 
cause. In the use of the blind feeders, our friends 
are attempting to feed castings from the bottom or 
from the half-way point. This in itself will give bad 
results. We know from experience that 90 per cent, 
of steel castings are fed from the highest point. This 
gives many advantages. Sometimes there are heavy 
sections which require feeding, and then additional 
feeders may have to be used at these points, below 
the highest point mark. To illustrate what I have in 
mind, take the keel block, Fig. 14. If this had been 
made in the position shown in Fig. 1 A and B the 
defects shown would not have occurred at all. The 
mould should be set for casting at an angle, say, of 
30 degs., with the feeder the highest point. Figs, 
22, 23, 24 and 25 should be cast as in C, also Figs, 
29 and 30 as in D. Fig. 32 should be run in the 
bottom or at joint line of flange, whichever is preferred, 
and fed on the top of flange (see sketch). Fig. 35 
has been made a complicated job for moulding and 
feeding. The more simple way would be the one as 
shown in sketch Fig. 2.—Yours, etc., 
Tom SMITH. 
Allestree, near Derby. 





Cast-Iron Journal Bearings—In a thesis submitted 
to the Technische Hochschule, Aachen, K. Escner 
gives an account of investigations on cast-iron journal 
bearings, in which the effect of the chemical com: 
position, hardness and method of casting on the wear 
(in test beds) of cast iron containing 3 to 3.5 per cent. 
C, 0.9 to 1.6 Si, 0.5 to 1 Mn, 0.07 to 0.51 P, and 
0.072 to 0.097 per cent. S. Good results were observed 
with a cast iron high in C and P; Si has an adverse 
effect. X-ray back-reflection diagrams showed that slip 
friction causes a plastic deformation of the surface 
crystals. There appears to be no direct connection 
between wear and pitting. 








TRIPLEX PROCESS FOR STEEL CASTINGS 
(Concluded from page 323.) 


sumption will be reduced at least 50 per cent. by 
reason of the advantage of operating with only 4 
single desulphurising _ slag. course, if low- 
phosphorus material is available, the most economical 
arrangement for triplexing is to operate both con- 
verter and electric furnace with acid lining and use 
= electric furnace as a holding or distributing unit 
only. ‘ 

The triplex process, while a recent development, is 
in successful operation to-day and under consideration 
by several important producers, concludes the author. 
In one case a manufacturer has been able, through 
the triplex process, to obtain a production four times 
the normal rated capacity of an electric furnace. Such 
results certainly warrant careful consideration by steel 
producers, especially as the triplex process represents 
a considerably lower investment for new equipment 
and can be put into operation in a much shorter time 
than many other methods available for increasing 
production. 
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FUEL CONSERVATION 


EFFICIENT NATURAL DRAFT FURNACES 


Mr. W. MAcHIN (Barrow-in-Furness) wrote: I have 
been interested in the reading of the Paper which has 
been circulated in connection with conservation of fuel 
in brass and iron foundries, especially so in the refer- 
ence the authors make to C. I. Cassidy and A. Logan 
and their remarks regarding natural-draft pit fires and 
their efficiency. In this reference mention is made as 
follows:—* Taking an overall efficiency of 1.2, the 
fuel required to melt a ton of gunmetal would be half 
aton.” It is then stated that every possible use should 
be made of forced draft instead of natural draft. 

I would like to point out that the results given in 
this Paper concerning natural-draft pit fires are not in 
accordance with the results which are being obtained 
at Barrow-in-Furness, where we find the natural-draft 
pit fire furnaces better, both for speed in melting and 

uality of metal, than is the case with the forced-draft 
fa urnaces of the same type. In view of this, the refer- 
ence put forward by the authors would appear to be 
incorrect. 

The result taken from actual practice in the brass- 
foundry where there are a large number of natural- 
draft pit fires which will melt 400 Ibs. of gunmetal, 
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Written Discussion Result- 
ing from Distribution of 
Preprint of Paper pub- 
lished in the Journal for 
November 5 last 


each separate melt, is as follows:—Coke consumption, 
8 cwts. 2 qrs. 18 Ibs.; gunmetal melted ready to cast, 
2 tons 2 cwts. 3 qrs. i2 Ibs.; and similar results to this 
are being obtained daily. 

1 would like to ask the authors what their experience 
is with the life of crucibles, which is a very impor- 
tant item these days when using same in forced-draft 
pit fires as against a pit fire worked under natural- 
draft conditions, also whether they would advise the 
change-over of the fuel consumption as given under 
our method. 

In connection with the authors’ remarks concerning 
natural-draft coke-fired furnaces, I agree that it is 
necessary to clean out flues, and twice a year is sug- 
gested. Unless this is done, one would eventually 
come to a standstill, but, as regards the installation of 
a draft gauge on the stack, I would like the authors’ 
opinion as to the amount of draft they consider neces- 
sary at the base of the stack to get the best results 
in speed of melting and consumption of fuel. 


Authors’ Reply 
The authors fully appreciate the fact that some of 
the data given at the beginning of the Paper regarding 


Fuel Consumed on Various Types of Furnaces Melting Gunmetal and Bronze. 











Firm. Type of Furnace. B., dM Remarks. 
Coke fired— 
A Natural-draught lift-out crucible 1:5 400-lb. crucibles and high stack. 
B 9» - oa > 1:3.5 300 ,, »» melting ingots. 
’ ” ” ” ” 1:2.5 300 99 ” ” virgin metals. 
” ” »  » ” 1: 2.75 100 ,, » operated at full capacity. 
” ” ” %» 1: 2.25 100 ,, ” » _ half full. 
E » 1:3.6 300 ,, . 
B Forced-draught tilting (low pressure) 1:3.5 400 ,, - 
C ” ” ” ” ” 1:5.4 600 ,, ” 
D , ” ” ” ” 1:4.2 400 ” ” 
E ” ” ’ ” 1:4.2 400 ,, 9” 
C ao »  lift-out crucible (low pressure)| 1:3.8 250 ,, crucible 
” ” ” ” ” ” ” 1 23.6 150 ” ” 
D ” ” ” ” ” ” ” 1:2.3 150 ” 
F * ee ao ae » (high pressure)} 1:4.4 Square lining. 
1:6.3 Above altered to radial lining. 
Oil fired— 
D Lift-out crucible .. 233.0 150-lb. crucible. 
Tilting crucible 1:8.0 400 ,, ” 
i Non-crucible Sklenar type 1: 13.3 300 ,, furnace. 
H ” ” ” ” 1:11.0 $-ton furnace. 
, ” 1: 13.8 - ~ 
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the fuel consumption of various types of brassfoundry 
melting furnaces may now be out of date. These data 
were recorded primarily to supply some evidence that 
air supply was an important factor in coke-fired 
crucible furnaces and were not intended to be accepted 
as a guide to fuel consumption. The coke-to-metal 
ratio of approximately 1:5 quoted by Mr. Machin is 
extremely good for natural-draft crucible furnaces, and 
one can only imagine that a stack of considerable size 
is being employed, creating a powerful draft. The use 
of 400-lb. crucibles in pit fires is also unusual for most 
foundries, and there is no doubt that this will also 
have a material effect in obtaining a low fuel con- 
sumption. 

Some modern figures obtained from one or two of 
the larger non-ferrous foundries with reference to the 
fuel consumption of various types of furnaces are 
tabulated here. 

So far as the efficiency of coke-fired furnaces is con- 
cerned, there are so many variables in practice that 
it is extremely difficult to draw conclusions, apart from 
there being some indication that, when plenty of air 
is available, the coke consumed is less. Furthermore, 
the true efficiency of coke-fired furnaces over a long 
period is much less than that shown by individual or 
a short series of melts. Under such circumstances too 
much emphasis should not be laid on furnace efficiency, 
but on the amount of fuel required in the foundry to 
produce a unit weight of finished castings. 

In regard to the comparative life of crucibles fired by 
natural and forced draft, it is rather difficult to give a 
definite answer on this point. So many natural-draft 
furnaces work with hardly any drafi at all, whilst, on 
the other hand, some of the rapid melting forced-draft 
furnaces on the market to-day are being blown to 
death. Over these two extremes some difference in 
crucible life may be detected in favour of the natural- 
draft furnace. When one compares, however, a 
natural-draft furnace with adequate air supply, and a 
properly blown forced-draft furnace, crucible life 
should be approximately the same. 

Regarding the amount of draft required, this will 
vary according to the size and number of furnaces and 
the type of alloy being melted. It is, therefore, rather 
difficult to make a definite statement on this matter 
without knowing all the facts of the case. The per- 
formance of Mr. Machin’s furnaces is, however, very 
similar to that obtained from a 400-lb. coke-fired 
Morgan tilter and the volume of aii required for melt- 
ing gunmetal given by the makers of that furnace is 
summarised below:— 


| Size of furnace. 











Air requirements. 200 ve 250 


lbs. 


400 to 450 
Ibs. 











Pressure (inches of water) 3 | 34 
Volume (cu. ft. per min.) ail 300 350 
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It should be noted that these data apply to fan 
requirements, and it is usual to allow for approxi- 
mately double the quantity of air required to burn the 
coke (1 lb. of hard coke requires about 165 cub. ft. of 
air) to take care of leaks, etc. Accordingly, for the air 
measurement at the base of stacks about half the 
figures given above for volume might be taken as a 
guide. The air pressure should be not less than 2 in. 
Air requirements can always be readily checked by 
calculation on any particular installation when full 
details are known. In view of Mi. Machin’s excel- 
lent results, however, the best advice that can be given 
is, leave well alone. 


CRUCIBLE FURNACE PRACTICE 

Mr. W. CATHCART, Battersea, wrote:— 

This Paper particularly so far it deals with non- 
ferrous foundry melting practice has been read with 
interest. Though prefaced by tables somewhat anti- 
quated, drafted to show differences in thermal 
efficiency and cost of working of various types of 
melting unit, the authors have evidently confined 
themselves mainly to the important task of advising 
melters on the steps that can at once be taken to 
reduce fuel consumption with existing melting equip- 
ment. Nevertheless, the opportunity might perhaps be 
taken to criticise certain figures in Table I, in which 
furnace thermal efficiencies are compared. 

To bring the figures to bear correctly on the point 
at issue—fuel consumption—those quoted for the 
electric furnaces must surely be multiplied by the 
thermal efficiency of the power station, approximately 
20 to 25 per cent. for a modern plant. It might 
also be noted, that while melting in direct contact 
with flame in a reverberatory furnace can generally 
be carried out with less fuel than in a crucible furnace. 
the factors of loss of metal by oxidation and of 
quality of castings must always be taken into account, 
particularly to-day, when such volatile metals are in 
short supply, and the saving of shipping space is 
so essential. It is considerations such as these that 
generally and rightly govern the type of furnace 
installed. 

The vast majority of non-ferrous metal founders 
depend on crucible furnaces for melting their metal. 
The pamphlet under notice contains a great deal of 
advice that should prove of much service in reducing 
fuel consumption. There are, nevertheless, one or 
two points that have been omitted, no doubt for 
reasons of brevity, and in view of the importance of 
the problem, I make no apology for bringing them 
to the notice of members :— 

Fuel can obviously be saved by: (1) The selection 
of a more suitable type or quality of fuel; (2) ensuring 
perfect combustion of the fuel; (3) using a crucible 
of better thermal conductivity; (4) reducing heat 
losses; (5) better maintenance of furnace equipment: 
and (6) improved planning and control of furnace 
operation and output. 


Quality of Fuel and Combustion 


Quality of Fuel—rThis has been well covered in 
the Paper. It is obviously bad practice to use gas oF 
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other soft coke for higher temperature melting and 
for forced-draft furnaces when supplies of hard fur- 
nace coke are obtainable. The hardest types of 
Durham beehive coke will prove the most economical 
for use in tilting furnaces and for melting high-nickel 
alloys in pit fires. Much waste will be experienced 
with oil furnaces if efforts are made to fire them 
with high-viscosity fuel without providing means for 
warming the oil to a satisfactory degree of fluidity, 
and without adequate filtering. 

Combustion—The Paper rightly lays much stress 
on the need to ensure perfect combustion. No doubt 
we should see more draft gauges registering forced- 
draft blast pipe pressures if they were not so liable to 
breakage by rough treatment. A large amount of 
coke can be saved if melters make a practice of 
reducing the blast o- draft as the coke burns away 
towards the end of the heat. Coke furnaces, which 
in practice must be intermittently fed with fuel, are 
normally overcharged with coke at the beginning, and 
undercharged at the end of heats. The best com- 
promise consists in blowing up a good melting heat 
to begin with, holding that temperature as the heat 
proceeds, and the coke burns away with a progressively 
reduced blast or draft. In the case of a blown furnace, 
when there is generally some pressure in the top of 
the combustion chamber, an indication can be given 
to the fireman by providing a small hole in the cover, 
through which a flame of combustion products will 
appear, the colour, volume and shape of which will 
tell the melter when he should adjust the blast, or, 
if necessary, poke the fire and recoke it. 

Air control dampers must be kept in good working 
order, and be capable of being clamped in any posi- 
tion. In the case of oil and gas furnaces, the authors 
of the Paper describe clearly similar means normally 
available, to check the oil or gas and air ratio, and 
the fireman must be trained to adjust the oil or gas 
supply as soon as the flame indication departs from 
the normal. 


Crucible Conductivity and Heat Losses 

Conductivity of Crucible—The Paper omits to re- 
commend the use whenever possible of the modern 
rapid heating crucible, by means of which melting 
can be carried out in 20 to 25 per cent. less time, 
and with a corresponding reduction in fuel. Most 
crucible makers automatically supply this type of pot 
for use in tilting furnaces, but generally only do so 
on demand in the case of pull-out pots. When they 
are adopted, it is invariably found that the desired 
output can be obtained with fewer furnaces in com- 
mission. It is essential that pots should be well 
scraped out inside, as soon as the metal has been 
poured. A layer of dross allowed to freeze and build 
up slows down the melting. Adhesions of slag on 
the outside must also be removed for the same reason. 

The conducting element of the pot is graphite, 
which will slowly burn away if exposed to oxygen at 
red heat. Crucibles are manufactured with a pro- 
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tective glazed surface, designed to minimise this 
burning or perishing. At maximum temperature of 
use the crucibles become more or less self-glazing, 
but at lower temperatures any damage to the glaze 
will permit perishing to occur, and the thermal con- 
ductivity of the pot will be lowered. For the 
protection of the pot from internal perishing the 
presence of the metal is mainly relied on. It will 
therefore be realised that, apart from the obvious 
waste of fuel, it is bad practice to hold a red hot 
crucible empty for long periods, as there will be 
serious burning or perishing of graphite and a per- 
manent reduction in conductivity. 

Heat Losses.——Wherever possible a course or back- 
ing of insulating bricks or material should be provided 
behind the refractory lining of the furnace. Waste 
gas outlet ports or flues should be maintained at the 
size recommended by the furnace builders and must 
be patched or rebuilt as soon as they wear oversize. 
In furnaces where the charge in the crucible can 
radiate heat to the foundry, the pots should be 
covered. 


Furnace Maintenance and Operation 

Maintenance of Furnace Equipment—lIt is a 
matter of concern to observe how many furnaces are 
operating to-day with defective air dampers or with 
dirty oil burners. In many oil furnaces their efficiency 
is badly affected by incorrect positioning of the burner 
relative to the blast inlet. It is essential that the 
adjusting devices provided with the plant are kept in 
first-class workable order, and for this purpose 
periodical cleaning at week-ends is essential. The 
Paper emphasises the need to maintain furnace linings 
at their correct dimensions. Especial care must be 
taken to avoid straining the pots, the premature 
failure of which leads to serious damage to the furnace 
refractories by the action of spilt metal. 

Control of Furnace Operation and Output.—The 
Paper warns melters against the loss of heat that 
will be experienced if crucibles are not charged with 
metal to their capacity. Lightweight heats are most 
wasteful. It should also be remembered that a heat 
from cold takes at least 50 per cent. more fuel than 
a “hot start” heat. The practice therefore of lighting 
and using more furnaces than necessary and working 
them below their capacity is very wasteful. The light- 
ing of a furnace should be timed so as to produce 
its molten metal at or near the time at which it will 
be required by the moulders and not, as so often 
occurs, well before that time. With pit fire practice 
the pot should be poured as soon as it is ready and 
should be immediately replaced in the hot furnace and 
recharged. The practice of using two sets of pots 
alternately, allowing them to go cold between heats 
is bad and wasteful from every point of view. 

Conclusion.—lf foundry managers, bearing in mind 
the scarcity, to say nothing of the value of the fuel 
that is expended in their foundries, will arrange that 
these costly heating processes are properly supervised. 
and the personnel adequately instructed, they should 
have no difficulty in handsomely beating the figures of 
fuel consumption quoted in this pamphlet, with benefit 
to themselves and the national effort. 





320 


Fuel Conservation in Foundries 





Authors’ Reply 


The authors are much obliged to Mr. Cathcart for 
his carefully considered and constructive remarks and 
his views are, furthermore, warmly welcomed as they 
represent the views of the furnace-maker, as distinct 
from the user. 

It is agreed that the data shown in Tables I and Il 
are to-day somewhat out of date. Unfortunately, 
they appear to be the only published figures avail- 
able and were included in the Paper not so much as 
to indicate matters of fuel efficiency, but rather to 
emphasise that forced-draft crucible Seoneees seem to 
be more economical on fuel than natural draft. 

The authors are indebted to Mr. Cathcart for draw- 
ing attention to several additional matters, which 
might be considered in connection with fuel conserva- 
tion and they wholeheartedly endorse his remarks, but 
would like to point out that in connection with 
point 1—the selection of a more suitable type or 
quality of fuel—there are two sides to this question. 
In wartime, supplies of the most suitable type of fuel 
may not always be available and, therefore, it is con- 
sidered that a more useful line of thought lies in 
guiding the non-ferrous foundryman as to how he 
can best use available materials. An attempt has been 
made in the Paper to do this. 

Mr. Cathcart’s concluding remarks should be par- 
ticularly emphasised. There is plenty of scope in 
the majority of non-ferrous foundries throughout the 
country for improving the upkeep and maintenance 
of melting equipment and attention to this point, in 
conjunction with the adequate instruction of furnace 
operators, will undoubtedly play an important part 
in the economical use of fuel. 


RELATIVE EFFICIENCIES 


Mr. J. Arnotr (Glasgow) wrote:—The various 
ratios given represent a lower efficiency than the 
probable average; he could produce figures which his 
firm had taken at various times. The tests were very 
carefully observed, and the material was all used for 
making of castings, i.e., it was up to the full pouring 
temperature, and the material in all cases was pre- 
war A.G.M. The care given to the test refers to the 
recording but it does not imply that there was any 
abnormal attemvt at economy. The tests on the con- 
trary were really an observation of existing practice 
and were not designed to prove anything or even to 
make comparisons. 


(a) Pit-type Natural-draft Crucibles (300 Ibs.).— 
Average coke consumption, 82 lbs., giving ratio of 1 
coke to 3.6 metal. 

(b) Coke-fired Tilters (400 lbs.).—Six heats per 8-hr. 
day. Two different makes of these furnaces are in- 
stalled. In one the ratio was 1 coke to 4.15 metal. 
In the other 1 coke to 44 metal. A more recent 
test carried out in the presence of a representative of 
Glasgow Corporation Gas Department gave a ratio 
of 1 Ib. coke to 5.4 lbs. metal. In this case 7 heats 
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of 400 lbs. were run in an 8-hr. day. He would not 
give this as a representative average, and thought a 
figure of between 4 and 4.5 lbs. metal per 1 Ib. coke is 
more dependable. 


(c) Air Furnace-—On an observed melt of 7 tons 
13 cwts. the ratio was 1 of coal to 3.15 of metal. 

No figures are available of oil melting because the 
foundry does not use oil for melting gunmetal. 

Table II is of very little service since it does not 
give the ratio of metal melted to fuel used, and it 
does not even mention the type of fuel. He suggested 
that some directions in which overall fuel economy 
might be effected are as follow:— 


(1) To check the ratio of the total metal melted 
to the finished castings despatched from the shop and 
make an attempt to cut down this ratio. Improve- 
ment can be effected by eliminating excess metal 
through greater precision in estimating the weight of 
castings. Moulders generally err on the safe side, 
and it has been found that nearly always some metal 
remains to be ingoted after the jobs are cast. 

(2) The ingoting of borings can be reduced or 
eliminated by using a greater percentage in the charges 
to be poured directly into castings. The latitude of 
specifications such as B.S.1024 makes this possible. 

These are the main points from a personal aspect. 
He had no figures available as to the efficiency of 
drying operations; most probably they would show 
thermal waste, but in many cases major alterations 
might be necessary before any notable reduction in 
fuel may be effected. 


Authors’ Reply 

Points 1 and 2 which Mr. Arnott raises in con- 
nection with over-all fuel economy should receive 
particular emphasis. There is no doubt that the best 
method of attacking the problem is to check the ratio 
of total fuel used to unit weight of finished products 
and then make a serious effort to cut down this ratio. 
The ratio of the total metal melted to finished cast- 
ings will constitute an important item in regard to 
the above. 


FORCED-DRAFT CRUCIBLE FURNACES 


Mr. H. T. WINTERTON, Chesterfield, wrote that 
thanks are due to Mr. Frank Hudson and Mr. McRae 
Smith for their Paper on fuel conservation, with its 
particular aptitude at the present time, and one feels 
that the general recommendations, if carried out, 
should be of considerable value in the saving of fuel. 

The part of the Paper on brass melting furnaces is 
primarily designed to help the many hundreds of 
small brass shops, many of whom still use the most 
uneconomic method of all, namely, the natural-draft 
furnace. It seems a pity, therefore, that Table II. 
which was compiled for a Paper given in 1928, should 
be used for comparisons of times and production 
costs. 

The figures given for the forced-draft crucible fur- 
nace are surely not comparable with modern standard 
practice. The melting time for a 400-lb. pot should 


be more nearly in the region of 1.00 hr.. and at a 
modern ratio of 1.7 the fuel cost should be about 
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10s. and not 16s., using a hard Durham coke. In the 
natural-draft furnace, even using a 1.2 coke ratio, 
which is high for small shops, the fuel cost would 
be at least 25s. per ton. These considerable differ- 
ences, if stressed, would be likely to convince the 
non-ferrous shop owner of the advantages of using 
modern tackle, and a very considerable saving in fuel 
would accrue. 

Another point mentioned in the Paper which might 
be elaborated, is the system of allowing each man 
to melt his own metal. This is very common, and 
is most wasteful both of fuel and time. Should this 
practice be continued after an economic plant is put 
in, it leads, not only to waste of fuel, but stewing 
of metal, with consequent deterioration of casting 
quality. 

For the small pots of 80 to 120 lb. capacity, which 
are in very common use, a high-speed furnace shows 
some extraordinary reductions in fuel consumption as 
against some of the old pit furnaces still in use. In 
one such pit recently replaced, the coke consumption 
was reduced by four-fifths, and the time of first melt 
reduced from 90 mins. to 35 mins., from cold. These 
particular figures may be unusual, but give some 
indication of the wastage of fuel occurring at a time 
when every ton is precious. 

One often hears the remark that “we are so busy 
now we have no time to go into figures,” yet a little 
time devoted to this subject would probably result in 
very great saving, both of time and fuel. 


Authors’ Reply 

Following Mr. Winterton’s remarks, the authors 
feel that it might be useful to correct the impression 
that all natural-draft crucible furnaces are most 
uneconomical melting units. This is by no means 
so in all cases. If a large enough stack is provided, 
and there are instances where some foundries have 
utilised an obsolete power house stack, a draft nearly 
equal to that obtainable from forced draft can 
obviously be obtained. Furthermore, should the 
above coincide with the use of large crucibles, say, 
of 400 Ibs. capacity, a fuel to metal ratio approaching 
1:5 can be obtained. Admittedly, however, the 
majority of natural-draft, and many forced-draft fur- 
naces cannot come up to this standard, nor have 
hope of ever doing so, in view of the particular type 
of conditions existing. So far as fuel conservation 
is concerned, the comparison of fuel consumption of 
one type of furnace with another, without taking into 
account the many other factors involved, is distinctly 
misleading and the principal endeavour of the Paper 
is not to indicate the most efficient furnace, but rather 
to help the foundryman save fuel in foundry opera- 
tion as a whole. 


THE SKLENAR FURNACE 


Mr. W. Wiciiams (Cardiff) wrote:—Although the 
tables show a great superiority for the Sklenar type 
of reverberatory furnace, it should be noted that 
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F. W. Rowe published these in 1924-25 and 1927-28. 
Thus the figures are only concerned with the coke- 
fired type and do not in the least represent the better 
efficiency of these furnaces brought about by oil- 
firing and the noteworthy improvement in the design 
of the brickwork. 

For instance, the present 1,000-lb. type melts the 
full charge of gunmetal to a temperature of not less 
than 1,225 deg. C. in 35 to 40 mins. This is done 
without any additional operational costs, apart from 
the transport of the charges and the removal of the 
molten metal. Ten heats in a 94-hr. day is a very 
easy proposition. The fuel consumption on ten suc- 
cessive heats would never exceed 1 gall. of oil per 
1v0 Ibs. of metal melted. The _ lining, plus 
repairs, including the labour for such, costs approxi- 
mately £40 for a lining life of not less than 600 
heats, i.e., 300 tons or less than 3s. per ton. 

Again, metal losses have not been allowed for in 
Mr. Rowe’s tables, although this is a considerable 
item of costs. Owing to the method of melting in 
the furnace throat, the metal then running on to an 
incandescent hearth, plus the complete control of the 
flame conditions, the losses in these Sklenar furnaces 
are not in excess of 0.75 per cent. for good quality 
gunmetal, i.e., about half the losses experienced in 
the crucible types. For phosphor bronze the losses 
have proved to be down to even 0.25 per cent. 

Further, if the 320-lb. capacity is considered, six- 
teen heats in a 10-hr. day is the regular output. The 
1-ton oil-fired type furnace melts to 1,225 deg. C. 
minimum a full charge in 45 mins., with a consump- 
tion of 17 to 18 galls. of oil, for each succeeding 
heat, after the pre-heating. 

To sum up, taking into consideration the lower 
number of heats obtained from crucibles nowadays, 
the operational costs of this type of furnace (all, 
excepting the actual metal) are about one-third of 
the most efficient types of crucible melting furnaces. 
Also, and this is the most important factor where 
high-duty (strength and homogeneity for pressure re- 
sisting) is required, the heating conditions of this type 
produces the superior quality. 

The factor of reliability is a most important one in 
these days of striving after greater production, for 
there is never the failure to produce a charge of metal 
as happens when a crucible fails. Taking into con- 
sideration every aspect of fuel consumption it is a 
fair computation to say that the latest type has only 
a 50 per cent. consumption of the most efficient of 
the crucible types. 


Authors’ Reply 
The authors have found Mr. Williams’ outline on 
the performance of the Sklenar furnace of consider- 
able interest. Undoubtedly this type of furnace has 
proved very successful in handling gunmetal and 
bronzes, but its use is limited on high-zinc alloys such 
as brass. One is a little sceptical of the statement 


made in connection with the comparison of melting 
losses, as the figure given is considerably greater than 
that experienced in normal crucible melting. Further- 
more, one hesitates to accept that the particular melt- 
ing conditions of the Sklenar furnace produce metal 
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of superior quality over that obtained by crucible 
melting. With proper melting control, the crucible 
furnace is just as capable of producing metal equal 
in quality to that made in the Sklenar. 


CUPOLA PRACTICE 


Mr. D. Rocers (Llanelly) wrote:—The authors of 
the Paper have not expressed any opinion on the 
relative merits of the single and double row of 
tuyeres. Is not the single row of tuyeres likely to 
be more economical? Given a single row of tuyeres 
of proper proportion and adequate air supply, the 
bed can be lower by as much as the distance between 
the two rows of tuyeres in the case where a double 
row is employed. 

The writer would appreciate the authors’ opinion 
on the distance between tuyeres and the charging sill. 
The writer is operating a cupola where this distance is 
7 ft. and there is undoubtedly much heat lost. The 
authors have stated: “The bed made incandescent 
as soon as possible” and “ After charging, as long 
a period as possible should be allowed for soaking.” 
The writer is in agreement with the first statement, 
but suggests that the statement with regard to the 
soaking period is debatable, and suggests that a period 
of from 30 to 60 mins. is ample. A longer time is 
likely to give slightly dull iron, the coke having burnt 
too much and being dull when the blast is put on 
after a long stop. 

The authors’ views on a boshed lining would be 
appreciated, as it is an alteration that does not call 
for much expense. There is a great need for making 
smaller chill-cast pig-iron, but that is an alteration 
which cannot be made now. Chill-cast pig requires 
less coke to melt than sand-cast, but even less would 
be required were the pigs made smaller, like the 
Indian pig-iron. Some English chill-cast pigs weigh 
up to 160 lbs. each. 


AUTHORS’ REPLY 


As the Paper deals with fuel conservation rather 
than with cupola practice, the question of the com- 
parative merits of a single row of tuyeres as com- 
pared with a double row of tuyeres has not been 
mentioned. The authors certainly agree that a single 
row of tuyeres will be more economical than a double 
row, provided the single row allows for an adequate 
air supply, because the bed can be lower by as much 
as the distance between the two rows of tuyeres. It 
certainly would be in the interests of fuel economy 
where possible to convert double row tuyere furnaces 
to a single row. To ensure that an adequate supply 
of air is available the single row should be opened 
out to give a tuyere ratio somewhere in the range 
of one-fifth to one-eighth of the effective melting area 
of the cupola. 

This advice is given purely with a view to economis- 
ing in the depth of bed required in a cupola with 
a double row of tuyeres and does not in any way 
take into account certain advantages which may accrue 
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from the double row by giving greater control of air 
distribution in depth. It should be pointed out, how- 
ever, that in a number of cupolas the so-called double 
row is merely a staggering of a single row, in which 
case it probably would not be worth while to make 
any alteration. 


Distance Between Tuyeres and Charging Sill 


The distance mentioned by Mr. Rogers, namely, 
7 ft., is much too short, even in quite a small cupola. 
Unfortunately, a great many cupolas in this country 
suffer from this defect, the short distance between 
the top of the tuyeres and the charging sill being 
quite inadequate to enable advantage to be taken of 
the hot gases passing up the stack. In the authors’ 
opinion this distance should not be less than 12 ft.. 
and 15 to 18 ft. is advantageous. This dimension will 
not vary very much in different sizes of cupolas, 
because the underlying idea is to ailow capacity for 
a reasonable number of charges to be contained in 
the cupola shaft and so absorb heat from the hot 
gases passing up through the charges. 

Unfortunately in a great many cases this dimension 
has been restricted owing to the limitations of build- 
ings and particularly the height of platforms. In 
many cases these defects could be very easily over- 
come. 


Soaking Period 

The question of the duration of the soaking period 
depends ve-y largely on circumstances and the method 
of operation of the cupola. Perhaps the authcrs have 
not made their statement quite clear in regard to this 
as, under certain circumstances, a long soaking period 
may tend to give dull metal on account of too much 
of the bed coke having burned away. 

The coke bed should be made up gradually and 
burned through until it becomes incandescent. This 
will take some considerable time and may vary 
between, say, one to three hours. During this period 
small additions of coke should be placed on the bed 
in order to make up for losses. If really hot metal 
is to be obtained from the first charges this procedure 
is essential in order to get the sand bottom and the 
refractory lining hot. Unless the cupola well is made 
really hot, and this can only be done by absorption 
of heat from the coke bed, then the first metal will 
be cold because it has to give up heat to carry out 
the work which should have been done previously 
by the incandescent coke bed. If this operation is 
carried out properly and the coke bed has been again 
made up to the requisite height immediately prior 
to charging, probably a period of one hour for soak- 
ing and preheating the metal charges will be adequate. 
In fact, it is agreed that in some cases this may be 
too long if there is a very strong natural draft through 
the cupola stack. 


Views on a “ Boshed” Lining 
It is certainly agreed that a “boshed” lining will 
save coke in making up the bed. Where the base 


mixture being melted consists of cast iron, pig-iron, 
etc., of fairly uniform size and composition through- 


(Continued on page 324.) 
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TRIPLEX PROCESS FOR STEEL 
CASTINGS 


The triplex method for the continuous production 
of steel castings is a relatively new development that 
holds great promise for the steel casting industry, 
states A. W. GREGG in an article in “ The Iron Age.” 
This method involves the use of the cupola, the con- 
verter and the electric furnace; hence the designation 
“triplex.” The development of this process was the 
result of a demand for metal lower in carbon than 
could be produced with the cupola. No matter what 
material is charged into a cupola, it is very difficult 
to obtain a carbon content much below 2.75 per cent. 

When the demand arose for lower carbons, and 
this was especially the case in connection with so- 
called copper-silicon steel having a carbon content of 
1.50 per cent., the method adopted was to mix cupola 
metal containing about 3 per cent. C with blown 
metal containing about 0.05 per cent. These two 
metals, mixed in a proportion to give the desired 
carbon, were transferred to an electric furnace for 
distribution to moulds produced on a travelling 
conveyor. 

When the large demand for steel castings developed 
as a result of the war effort, this method was modified 
to produce steel with carbon ranging from 0.25 to 
0.50 per cent. This composition was obtained by 
blending converter metal with cupola metal in suitable 
proportions to arrive at the desired percentage of 
carbon. 

When producing steel by the triplex method, the 
cupola charge usually consists of steel scrap, plus 
silicon-bearing material, such as 50 per cent. ferro- 
silicon, silicon briquettes or silvery pig-iron. The 
temperature of the converter steel is controlled by 
the percentage of silicon in the cupola metal. With 
2 per cent. Si in the cupola metal, the converter 
metal will have a temperature of 1,650 deg. C. or 
more. Cupola metal is desulphurised in the ladle 
prior to blowing, and with proper procedure and the 
correct amount of alkaline material, sulphur can be 
readily held in a range of 0.25 to 0.04 per cent. 

Ordinarily the steel is deoxidised and recarburised 
by additions of cupola metal, ferro-manganese, ferro- 
silicon and aluminium, before it is delivered to the 
electric furnace. The electric furnace in this case 
operates as a heated distributing unit and power con- 
sumption is very low as the metal is practically 
finished before delivery to the electric furnace. 

It is customary to adjust composition and tempera- 
ture in the electric furnace and if alloys are required, 
it is convenient to add them at this stage. It is 
desirable to have about a half-hour’s supply of steel 
in the electric furnace at all times. When this process 
was first put into operation, some difficulty was ex- 
perienced in maintaining a neutral non-oxidising slag, 
which is highly essential, because an oxidising slag will 
result in a loss of carbon, silicon and manganese. 


Carbon Content Check 


Carbon composition is regularly checked on samples 
taken from the electric furnace each time a converter 
heat is added. This is done conveniently with a 
Carbometer or a Carb-analyser. 
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Obviously a continuous production and pouring 
scheme presupposes a continuous supply of molten 
metal. For grey iron, the cupola furnace supplies 
this need admirably because it is a continuous melter. 
The melting rate can be synchronised with the metal 
required at the mould conveyor to a very exact 
degree. Continuous operation makes possible very 
large economies in floor space and labour, and this 
system has been generally adopted by all grey-iron 
foundries producing large tonnages of long-run 
castings. 

The benefits of continuous operation have not been 
available to manufacturers of steel castings, primarily 
for want of a continuous supply of molten steel. 
The operating cycles for open-hearth and electric 
furnaces range from 2 to 6 or more hours, and even 
by the converter process (which has a 20-min. cycle) 
the demand for continuous steel is not fulfilled. 


Physical Properties 

Typical physical properties of steel produced by 
this process are as follow: Tensile strength, per sq. in. 
= 35 to 38 tons; yield point, per sq. in. = 19 to 
21.5 tons; elongation in 2 in. = 25 to 30 per cent.: 
reduction of area = 424 to 524 per cent.; cold bend 
= 140 deg. to 180 deg. 

The following variations of the triplex process may 
be worthy of consideration :— 

(1) If the converter is installed in connection with 
basic-lined electric furnaces, it is possible to use prac- 
tically any kind of charging material, even cast iron. 
The cupola metal would then be desulphurised in the 
ladle prior to blowing, and the blown metal would 
be dephosphorised in the basic electric furnace. This 
would make available high phosphorus material which 
at present is not usable by any acid steel-making 
process. 

(2) Another, and perhaps more promising method 
of operation, involves the use of the dephosphorising 
method developed by Gordon M. Yocom, of Wheel- 
ing Steel Corporation. In this method, converter steel, 
after blowing, is dephosphorised in the ladle by treat- 
ment with a combination of lime, fluorspar and mill 
scale. Jn this way the removal of any desired amount 
of phosphorus (up to 70 per cent.) is readily accom- 
plished. The metal, after this treatment, is in a highly 
oxidised condition and requires treatment in the electric 
furnace, either acid or basic lined, to remove excess 
oxygen. 

(3) If the Yocom method is adopted for phosphorus 
removal and the metal transferred to a basic electric 
furnace, it will be possible to operate with a single 
slag, whereby sulphur will be removed, making it 
unnecessary to desulphurise the cupola metal prior to 
the converter operation. The triplex process has many 
advantages. There is a large saving in power—the 
electric furnace when operated as a holding unit, con- 
sumes only about 50 to 75 kw.-hrs. per ton with 
acid operation, but higher for basic operation. 


Power Needs Reduced 


_If the Yocom process for dephosphorising is com- 
bined with basic electric operation, the power con- 


(Continued on page 316.) 
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MAGNESIUM ALLOY FOUNDING* 
By J. LADHAMS 


Magnesium is melted in low carbon cast steel pots 
heated by means of gas or oil. A large amount of 
very fluid flux is used, a suitable composition being 
60 per cent. magnesium chloride, 40 per cent. sodium 
chloride, which also acts as a solvent for oxides. Each 
piece of magnesium must be entirely covered by the 
flux before it starts to melt. For 300 Ibs. of metal, 
about 40 to 50 lbs. of flux is first charged. After 
melting, the charge should be given a thorough 
puddling with a small hand ladle so as to bring the 
metal and flux into intimate contact. Then the metal 
is allowed to stand for several minutes to allow the 
impurities to settle out. A suitable casting tempera- 
ture is about 100 deg. C. above the melting point of 
the alloy, usually of the order of 680 to 750 deg. C., 
varying with its composition. 
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Fic. 1.—TypicAL METHOD OF GATING FOR 
MAGNESIUM ALLOY CASTINGS. 


Another flux is compounded from 28 per cent. mag- 
nesium fluoride and 72 per cent. anhydrous magnesium 
chloride. This has the property of hardening to 
form a bridge across the top of the crucible. This is 
pierced to allow for satisfactory pouring. 

Oxidation is minimised by milling sulphur with 
sand. Moreover, this substance is also dusted on to 
the face of the mould, and on to the stream of the 
metal. Cores are made of an open silica sand with 
an oil sand binder, with sulphur added. The surface 
of the casting can be improved by smoking the mould 
face by means of an acetylene flame. 


Gating Practice and Patterns 


Several small gates are preferable to one large one. 
as they tend to prevent local heating and facilitate 
uniform solidification. The gating practice shown in 


* Extracted from an entry to a Short Paper Competition organised 
for local students by the Middlesbrough Branch of the Institute of 
British Foundrymen. 
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Fig. 1 has been developed to avoid turbulence. The 
metal should enter at the bottom of the mould, as 
illustrated, the most satisfactory way being by means 
of a horn runner. 

Chills or denseners are used extensively where it is 
not possible to get a feeding head. The castings have 
a great tendency to pipe, as in steel, which necessitates 
large feeding heads; in some cases the head weighs 
more than the casting. The patterns, used in mag- 
nesium alloy founding, must be given careful con- 
sideration, as the castings have a high degree of notch- 
sensitivity, which must receive attention. As the result- 
ing castings are prone to show a rough surface appear- 
ance, the patterns should be kept in good condition, 
and should be re-varnished on return to the stores. 
In all cases where possible metal patterns should be 
used to ensure a better finished casting. 

For moulding, a highly permeable silica sand bonded 
with about 5 per cent. colloidal clay, and containing 
about the same percentage of water, is used. All 
moulds for sand cast magnesium must be dried, and 
oxidation of the molten metal by the reaction with 
moisture is minimised by dusting sulphur on to the 
stream of metal poured from the ladle. 

This process lends itself very well to die-casting, 
and for this purpose the dies are preferably preheated 
to 350 deg. C. and dressed with French chalk, sodium 
silicate, and water. 








FUEL CONSERVATION IN BRASS AND 
IRON FOUNDRIES 


(Continued from page 322.) 


out the whole of a day’s run, no difficulty should be 
experienced when using a “boshed” lining. How- 
ever, if the charges, as is the case in the melting 
of steel mix cast iron, contain materials of very 
widely different composition, then a “ boshed” lining 
has very considerable disadvantages and irregularity 
of composition in the final metal is likely to result. 

It is agreed that it is very easy and inexpensive to 
convert a cupola from a straight lining to a “ boshed ” 
lining, and the melting rate need not be inferior if 
the restricted diameter is not carried very much above 
the top of the tuyeres. It should be emphasised, how- 
ever, that where very close control of composition is 
required and where it is necessary to run a number 
of different compositions per day in comparatively 
small tonnages, then the saving in fuel by reason 
of a “boshed” lining might result in considerable 
loss of man-hours due to castings being outside speci- 
fication limits, etc. 

The authors thoroughly agree with Mr. Rogers’ 
remarks about the necessity for having smaller chill- 
cast pig-iron. This should not present any great 
difficulty to chilled pig-iron manufacturers. A simple 
alteration to the design of the chill moulds in pro- 
viding more and deeper notches to each individual 
pig should give the desired result. It is agreed with 
Mr. Rogers that chill-cast pig-iron, being free from 
sand, usually requires less coke to melt it than is 
the case with sand-cast pig-iron., 
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THE PRODUCTION 


By F. A. LEMON, M.1.Mech.E., 


Lining Material 

Most linings in use with rotary furnaces are of the 
monolithic type, consisting of graded quartz bonded 
with 15 to 35 per cent. of clay material and 6 to 7 
per cent. of moisture to give a rammable mixture. 
This clay content generally corresponds with 5 to 10 
per cent. of alumina, and other oxides are present to 
about 1 per cent. Alternatively, specially moulded 
silica bricks have been used, and British Patent 432,213, 
by W. Scott, covers an outer lining of refractory 
ganister or cement and an inner lining of refractory 
brick. Spalling troubles with the brick present diffi- 
culties, and they have not been used in the furnaces at 
Crewe. The monolithic refractory is spread out and 
watered, after which tempering is allowed to proceed 
for some weeks. The furnace barrels are stood on end 
and fitted inside with a built-up template which may 
be taken apart in sections. After tempering, the 
lining is applied by working from the bottom 
upwards and ramming with chisel-edged pneu- 
matic tools. Ramming with the barrel in a horizontal 
position has not given good results. The barrels are 
allowed to dry on end for about a month with a daily 
coke fire underneath, except at week-ends, after which 
they are mounted on their rollers. A timber fire is 
then maintained inside the barrel for at least 34 hrs., 
followed by coal firing until the air preheat tempera- 
ture reaches 350 deg. C., and concluding with a slag 
glaze continuing until the preheated air temperature is 
at 400 deg. C. Pig melts have not been employed, 
and the new lining goes straight on to steel manufac- 
ture. Experience has proved that when once a lining 
has been brought into a good working condition, it 
pays to use it intensively and to shut down as little 
as possible. Continuous working would probably be 
economical, but so far only two shifts per day have 
been run, and the furnace has been kept warm over- 
night and at the week-ends. 

The economical success of the process as a whole 
depends chiefly on the durability of the lining. The 
refractoriness of the latter is only one of several fac- 
tors involved and the particle size grading of the mix- 
ture is of equal importance. Changes of density take 
place during the firing of a new lining, owing to the 
conversion in the quartz caused by heat, and Dawson”® 
considers that the ramming density should be 2 to 2.3 
to accommodate the quartz expansion at 573 deg. C. 
Tests made on one of the authors’ linings show that 
the density when rammed is about 2.1. 

Monolithic lining materials from ten different firms 
have been tested and about five different mixtures have 
actually been installed in the furnaces. A French pisé 
was first employed, and gave reasonably good life, but 
British material is now in use. As the lining becomes 
damaged during service, it is economical to try and 
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patch those areas which have worn most, and this 
has led to the utilisation of a patching or fritting 
technique described in Appendix A. Curiously enough, 
only certain types of lining material seem to be able 
to hold these fritted patches, and a mixture which 1s 
satisfactory from the point of view of refractoriness 
and expansion may give only a low overall life in the 
furnace because of the difficulty of applying frits to 
restore its surface. 

A detached specimen of the authors’ frit material 
after use in the furnace gave the following results on a 
refractoriness test:— 
Initial deformation of 

test-piece. 
Squatted .. 


Cone, 26-27 Temp., 1,580 to 
1,610 deg. C. 
Cone, 29 Temp., 1,650 deg. 
C. 
The properties of some unfired linings are given in 
Table VII, and their particle grading is plotted in 


TaBLE VII.—Properties of Lining Materials (dried 

















at 100 deg. C.). 
Material : A B | c D. zg F 
Ultimate — 
Silica. ° . 90-13 87-3 87-6 72-4 83-4 we 
Alumina. ° 6-36 82 76 18-7 10-6 49 
Iron oxide Gso0, * ° 0-95 pan one an 0-7 09 
‘Loss on aaa . 1-66 3-0 2-7 26 31 23 
Tor . . 98-00 98-5 979 93-7 97-8 29-0 
Rational =< (a von 
aed . ° 79:3 77-0 78-4 52-3 
Cla: ~~. % a i 3 sis | ava | is 
lf. ; ° . 4 % 
Tn ° ° . . 97. 98-6 97-8 100-0 
Properties of os ems Sat tiem, fired at 1350° O. 
Apparent porosity. % 24-5 31-0 | 35-3 33-0 49 
Fired density . ° ° ° 1-85 1-76 1-66 1-73 1-68 1-00 
Linear expansion. % +10 o- eo +11 } +18 
- cspension. % fae ¢ 13 1-61 | —0- 
. cipient {| +1- +161 | —01 
Appearance ° e e }} fusion {| Glazed @ lased 
On 8-mesb ° 15 2 0 33 0 0 
Through $,0n 16-mesh 5 4 4 16 rr) 1 
16, ,, 30 » 4 15 18 8 4 1 
” 30,,, 60 , 10 21 27 12 41 7 
60, ,, 150 ,, 29 19 30 4 31 ay 
150, ,, 300 ,, 9 9 8 3 a1 
300 28 25 12 20 22 “ue 




















Fig. 9. Materials A and B are satisfactory, both in 
performance and for taking fritting repairs; C and D 
are much less satisfactory, and E has not yet been 
tried in practice. Lining F collapsed during heating- 
up, and this indicates the importance of particle size 
in relation to performance. 

Linings A and F have similar ultimate analyses, but 
their grading shows a marked difference. The bad 
‘ining F consisted of silica sand of fairly uniform size 
(through 60 and on 300 mesh), lacking coarse particles, 
and bonded with refractory clay. Good lining A, on 
the other hand, was composed of a mixture of prefired 
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siliceous material for its coarsest fractions, with silica 
sand in the finer fractions, and a similar clay bond. 

Further details concerning the properties of — 
tory monolithic linings are given in ‘Appendix B 
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APPENDIX A 
A Patching Process for Sesci Furnace Linings 


By T. FLETCHER (London Midland & Scottish Railway 
Company, Crewe) 

The technique of fritting or fettling the Sesci fur- 
naces at Crewe has needed considerable care and 
patience over a number of years. From a very humble 
beginning of 29 heats to the present record of 226 
heats per lining is a very good step forward. At the 
beginning those who installed the furnaces taught the 
staff to repair the lining each night with the same 
French pisé as was used & ramming the barrel. This 
method was continued for a considerable time without 
giving very good results. The repair was usually lost 
during the working next day. In addition, considerable 
difficulty was found in sampling the molten steel, owing 
to the working slag with partly dissolved lining being 
very hard and difficult to penetrate with the sampling 
spoon. 

At an early stage it was decided to experiment with 
a mixture of 25 per cent. of Belgian silica sand and 
75 per cent. of used pisé (or new pisé to make up), 
together with some residual slag, whereupon it was 
found that the repair stood up much better to work 
during the following day. Development was made 
along these lines until eventually the patching mixture 
had become 75 per cent. of silica sand and 25 per cent. 
of used pisé, introduced by means of a furnace charg- 
ing box with a movement of the charging arm through 
about 20 deg. when applying the material. Full heat 
was then applied and partial fusion resulted. It was 
possible by this time to maintain each applied frit 
until the whole lining had been repaired in sections. 
No attempt was made to make a complete concentric 
ring; actually a sixth part of the lining was covered. 
and the following day a patch was usually put on the 
opposite side. This was done to keep the barrel fairly 
evenly weighted and to avoid undue strain on the driv- 
ing chain. This process was continued until, at the 
end of a week, the whole barrel was covered with this 
mixture. 

The slags are much better when using this method 
than with the original one, and then rarely is trouble 
met unless one of the frits is lost. In this case the 
addition of limestone usually gives a reasonably fluid 
slag. though it may perhaps prolong the time taken 
to obtain the heat. 
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Prior to the outbreak of the war there was a plenti- 
ful supply of Belgian silica sand. This was, and is 
still, in the author’s opinion, the best so far tried. 
Since the war, however, the management has to use 
other sands of English origin. The best so far found 
and which is now being used is Chelford sand. This 
is used in the same amount as the Belgian sand, and 
125 heats per barrel are regularly obtained from the 
mixture. The following are particulars of the silica 
sands employed:— 





Belgian Chelford 
Silica sand. sand, 
Moisture. Percent. .. wr 0.13 6.3 
Sample dried at 105 deg. C.— 

Loss on ignition. Per cent... Nii 0.5 

Silica. Per cent. ee -- 99.88 93.8 

Clay. Per cent. -s < 0.22 1.76 

Fineness tests : 

On I6B58. sieve .. se Nil 0.1 
eee oe 0.4 2.0 
eee 64 43.2 32.3 
em o . it 55.8 58.1 

Through 150 B.S. sieve we 0.6 7.5 
100.0 100.0 





As the original pisé was a Continental product, a 
British lining material was sought for, and is now used 
instead for the repair. After each day’s work a frit 
made up of Chelford sand and either new or old 
lining material with a small addition of slag is put 
into the furnace and full heat is applied. 


APPENDIX B 
Tests on Refractory Lining Materials 


By J. N. BrapDiey, A.R.S.M., B.Sc. (London Midland 
& Scottish Railway Company, Derby) 
Simultaneously with the development of a working 
technique for the Sesci steel plant, laboratory tests 
were made on lining materials. In the early stages, 
linings of Continental origin (materials B and C, Table 
VI1) showed superiority over British materials, and 
this superiority persisted until the frit method of 
patching had been evolved. Thus, the refractories 
problem must be considered from two points of view: 

(a) The physical properties of the actual lining 
material. 

(1) The ability of the lining to unite with and 
hold a frit as its working face. 

The early superiority of Continental linings was at 
first thought to be due to a more refractory composi- 
— and a small after-expansion or contraction on 

ring. 

After developing in the laboratory a lining made 
from British ingredients which was equal or superior 
in refrac*oriness and volume stability to those hitherto 
emvloyed in practice, service trials showed that the 
ability to hold a frit was by far the most important 
factor, and the one upon which successful economic 
working of the Sesci plant largely depended. 
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The Testing and Development of Monolithic 
Refractories 


In the course of a systematic examination of lining 
materials submitted for trial, the following tests were 
usually made:— 

(a) Chemical analysis. 
(6) Grading. 


(c) After-expansion or contraction at 1,350 and 
1,600 deg. C. 


(d) Physical properties of test-pieces rammed and 
subsequently fired at 1,350 deg. C. 


In a few cases where the material was complex the 
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(b) 31 parts of calcined china clay graded 
to . 


Through 8,on 25 B.S. sieve 10-13 per cent. 


” 25, ” 72 ” ” 10-13 ” 
” 72, ” 150 ” ” 32-26 ” 
» 150 BS. sieve Balance. 


(c) 15 parts of high-grade fireclay pulverised so that 
80 per cent. passed through a 150-mesh B.S. sieve. 

(d) 0-5 per cent. of sulphite lye. 

The after-expansion when fired at 1,600 deg. C. was 
+ 1.5 per cent., and the resistance to slag penetra- 
tion was good. 

Service trials were disappointing, as, whilst the re- 
fractoriness and volume stability were adequate, the 
necessary fritting technique then in operation did not 
permit of successful repair, and the lining soon wore 
away. 





Fig. 5.—Junction of Frit Repair with Lining of 
Material A. Frit on a and lining on left. 
x 120. 


Figs. 5 to 8. 


separate mineral components were isolated and a com- 
plete view of the composition was obtained. It was 
found that two of the Continental manufacturers had 
introduced calcined china clay to minimise the per- 
manent expansion of the quartz on firing, and one of 
these performed well in service. 

Dependence on foreign supplies led to the utilisa- 
tion of British sources. Both clay- and lime-bonded 
quartz were tried, but, although a lime bond is known 
to be giving good results in some foreign rotary fur- 
naces, in these experiments the material proved to be 
very friable. 

Eventually a satisfactory mixture as regards refrac- 
toriness and volume stability was produced, and later 
a segment was rammed in one of the Sesci barrels and 
tried out in service. Its composition and grading were 
as follow:— 


(a) 54 parts of Welsh quartzite graded to : 


Through 8,on 25 BS. sieve 76-80 per cent. 
2 15- 


a 2, . 7% »« »» 13» 
- 72.» TP w« ae ee in 
» 150 BS. sieve .. me .-f maximum. 


Fic. 6.—Junction of Frit Repair with Lining of Fic. 7.—Junction of Frit Repair with Lining of 
Material B. Frit on right and lining on left. 
x 120. 


Material D. 
down centre, and lining on left. x 120. 


Ordinary transmitted light. (Micrographs reduced to two-thirds linear in reproduction.) 


At this stage synthetic British linings were again tried 
in service. One particular proprietary mixture 
(material A, Table VII), consisting of clay-bonded 
silica, in which the high permanent expansion of the 
quartz had been minimised by the incorporation of 
prefired siliceous material, behaved well in service, 
and has now come into regular use. 


Examination for Patching Ability 

The patching process evolved at Crewe Works is 
described in Appendix A. Essentially this method 
enables a very high-silica frit to be used as the work- 
ing face of the furnace, and by a careful and systematic 
procedure the frit-refractory junction is removed from 
the zone of reaction. This technique bears some re- 
semblance in principle to the Clarkdale hot-patching of 
furnaces.”° 

It is an interesting problem as to why some lining 
materials are not easily patched in this way. Specific 
gravity determinations on specimens taken from old 
Sesci linings showed that at a depth of 1 in. behind 
the working face the temperature had not exceeded 
1.350 to 1.400 deg. C. This indicated that the refrac- 
toriness of the material was not of first importance 





Frit on right, cracked slag film 
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when the above method of patching was used—a view 
borne out by the behaviour of various linings in ser- 
vice trials. It also suggested that the thermal insula- 
tion of Sesci furnaces would be undesirable while the 
frit repair method is in use. What did appear to be 
of great importance, however, was the nature of the 
bond between the frit layer and the refractory itself, 
as upon this depended the adhesion of the former, 
when subjected to the rough usage which occurs in a 
rotary furnace. 

Petrological and physical examination of a number 
of specimens taken from old linings which have suc- 
cessfully carried patches suggests the generalisation 
that materials which have formed a fairly strong cera- 
mic bond at the working temperature of the furnace, 
and which have a low apparent porosity, do best in 





Fic. 8.—SECTION OF PATCH MATERIAL AFTER 
FRITTING. X 


service. Figs. 5, 6 and 7 show the junction in three 
different linings, the first two of which were satisfac- 
tory and the other poor in service. In the poor 
material a cracked layer of slag separates the frit from 
the refractory. In the good materials no slag film is 
present, and there is penetration and bonding of the 
matrix across the junction. The structure of the fired 
frit can be seen in Fig. 8; it consists of grains and 
needles of cristobalite. 

It is well known that quartz undergoes a sudden and 
reversible expansion at about 575 deg. C. This neces- 
sitates great care being taken during the initial firing 
of the lining and on all subsequent occasions when the 
lining has dropped below this temperature, as may 
sometimes occur at week-end stoppages. Patching 
frits are much more liable to be lost on starting up 
after such occasions than at any other time. This 
points to the zone of weakness being at the frit-refrac- 
tory junction. 

A tenacious slag layer which is not absorbed owing 
to the nature of the base refractory may explain the 
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non-adherence of some frits. Differences in coeffi- 
cients of expansion probably cause cracks in the inter- 
facial layer, and failure follows. Satisfactory adher- 
ence of the frit is favoured by a low apparent — 
and good mechanical strength in the base refractory. 
No separating slag film should form or be present, 
and recrystallisation of the quartz to form interlocking 
crystals at the junction of the two is desirable. The 
section of frit illustrated in Fig. 8 had the following 
chemical analysis:— 


Silica oe es es oe -» 78.3 per cent 

Alumina na - ee ~ .~. Bae - 

Iron (calculated to ferrous oxide) aw» om 

Manganese (as manganous oxide) 4.2 = 

Lime ae i 4s 2.6 a 
Total ro a on -. 96.3 











8 5s 8 


Cumulative Percentage 


265 75 05 
Log Mm 


300 /50 60 30 46 
8SS BSS @SS. 8SS. BSS &SS 


Fic. 9.—GRADING OF SESCI FURNACE LINING 
MATERIALS. 


In general, it has been found that the FeO figure 
should not exceed 5 per cent. This shows that 
approaching 30 per cent. of steelmaking slag was 
present in this frit, but such a figure may not be truly 
representative. Thus, the slag content of the frit shown 
in Fig. 6, which did very well in service, is certainly 
lower. Measurements of refractive index show the 
frit in Fig. 8 to consist of partially dissolved pieces of 
quartzite, converted to cristobalite, with cristobalite 
dendrites in a complex silicate glass. The latter has a 
refractive index of 1.52. 

The. testing of new supplies of lining has now been 
altered so that less importance is attached to refrac- 
toriness, provided that this is adequate. Test-pieces 


DEC 
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IS CHARACTERISED by 
closeness of grain structure, 
uniformity of composition and 


fine graphitic carbon evenly 
. | A N ; O N distributed. 

IS PRODUCED to 

guaranteed analysis in seven 

standard grades. 


CAN BE MADE to 
customers’ individual require- 

REFINED ments with total carbon from 
26 per cent. upwards. 


E i G ; RO N SHOULD BE USED to 


tone up high phosphorus irons 
and scrap, to replace Hematite, 
and to produce castings for all 


high duty purposes. 


Users are invited to avail themselves 
of the Stanton Technical Service which 
offers free expert advice on special 
mixtures and other Foundry problems. 











THE STANTON IRONWORKS COMPANY LIMITED, NEAR NOTTINGHAM 
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are rammed to the same degree as that prevailing in 
the Sesci barrels themselves, and, after firing at 1,350 
deg. C., apparent-porosity and compression-strength 
measurements are made. The permanent after- 
expansion of the lining is carefully watched, because 
if this is unduly large, furnace shell bolts may be 
broken and cause the collapse of the structure. 

The essential characteristics required in refractories 
employed in this way are still not clearly understood, 
but as further service data are obtained, it is hoped 
to confirm the view put forward above. 
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American Steel Capacity 


Steelmaking capacity of the United States, already 
at the highest level in history, increased 628,350 tons 
during the first half of 1942 by the construction of 
new furnaces and enlargement of others, according to 
the American Iron and Steel Institute. Annual 
capacity on July 1 was 89,198,320 tons, which is 
probably 50 per cent. of the entire steel capacity of 
the world. On January 1, 1942, steel capacity was 
rated at 88,570,000 tons per year, and in 1917 at 
52,640,000 tons. Since the outbreak of war in Sep- 
tember, 1939, the steel industry in the United States 
has increased its annual capacity by nearly 8,000,000 
tons. Present American steel capacity exceeds by 
almost 50 per cent. the total in all Axis and Axis- 
dominated countries. 
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INSPECTION OF PREMISES 


A new Order made under the Defence Regulations 
gives the Minister of Production power to include 
himself among the “ competent authorities” who may 
direct firms to keep prescribed books, accounts and 
records, and who may also send representatives to 
inspect premises and carry out “any test or other 
investigation and take samples of any material or 
product produced or treated at such premises.” The 
other competent authorities are the Admiralty, the 
Secretary of State for War, the Secretary of State for 
Air, the Minister of Labour and National Service, the 
Minister of Supply, the Minister of Aircraft Produc- 
tion, and the Minister of Works and Planning. 

The Regional Controllers of Production, the 
Minister’s direct representatives, have hitherto had 
no power of inspection in order to examine the 
efficiency of management or plant or the nature of 
the work done. Some weeks ago the Minister of 
Production announced a policy for the distribution 
of sub-contracts so that complicated jobs should be 
allocated to factories and plants with the highest 
skilled management and the highest degree of tooling 
and equipment. Simple jobs were to go to plants with 
less elaborate tooling. 

The new Order (No. 2432 of 1942) came into force 
on December 1. 





IRON AND STEEL PRICES FUND 


Reference to the arrangements for price stabilisation 
in the iron and steel industry is made by the Com- 
mittee of Public Accounts in their second report of 
1942 to the House of Commons. 

The latest arrangements for price regulation, the 
Committee states, are designed to stabilise the existing 
uniform prices and to maintain in production essential 
firms whose costs are higher than those of the more 
efficient firms. These arrangements provide for the 
establishment of a Prices Fund, from which grants 
may be made to certain producers of the products 
(e.g., pig-iron, billets, plates, rails and sheets) covered 
by the scheme. Grants are dependent on the relation 
of control prices to production costs, which are ascer- 
tained for periods by running cost investigation of the 
output of firms, and not in respect of individual 
contracts. Where necessary, the Committee says, th’ 
Ministry of Supply will cost particular contracts, but 
they hope that the new arrangements will avoid the 
necessity. 

Although the Prices Fund operates as from 
January 1, 1941, the first grants were not paid until 
September, 1941. The Comptroller and Auditor 
General proposes to include in his next report any 
ry he may have to make on the operations of 
the fund 





IN 1941 Brazil produced 209,000 tons of pig-iron 
and 154,000 tons of crude steel. Both figures are 
record tonnages. 
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Another ‘cleaning FIgdziem solved by a 


Tr HEELABRATOR 


The Problem: To clean in a few minutes, large 
cored and intricate steel castings. The Answer: 
A room with two Wheelabrator wheels, one 
throwing the abrasive vertically, the other 
horizontally, on to the castings which are readily 
lowered by the crane through the roof. Any 
hidden parts not perfectly clean are then 
touched up by a Sandbiaster. Result: 100% 
efficiency. 





1. Castings being lowered through 3. Castings being subjected to 





roof (the near half of which is intensive automatic abrasion 
closed to give better view) as the turntable revolves 
on to the revolving table in underthestreamsof shot from 
the room. the Wheelabrator wheels. 
2. The operator closes the 4. The Sandblaster in protective 
counterbalanced roof without clothing and receiving clean 
effort. Roof doors are sealed air, then touches up the very 4 
when closed ; dust is exhausted few hidden parts not reached 
at necessary points. by the thrown abrasive. 


TILGHMAN’S PATENT SAND BLAST Co. Lr. 


82 m. 17, GROSVENOR GARDENS - LONDON, S.W.I 
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NEWS IN BRIEF 


A FURNACEMAN who absented himself from work 
without reasonable excuse on three dates in June and 
July was at Rotherham fined £15. 


THE ENGLISH ELECTRIC COMPANY, LIMITED, is offer- 
ing to acquire the issued ordinary capital of D. Napier 
& Son, Limited, aero-engine makers and general 
engineers. 

THE OFFICIAL cost-of-living index figure on Octo- 
ber 31 was unchanged from October 1—100 points 
above the level of July, 1914, and 55 per cent. above 
September 1, 1939. 

THE MEN and management of Hunt Bros. (Oldbury), 
Limited, Griffin Foundry, Oldbury, Worcs, have sent 
£25 as a gift to the Commanding Officer of H.M.S. 
“ Griffin” for his crew. Every man employed at the 
foundry, with isolated exceptions, has contributed to 
this gift. 

STEWARTS AND LLOYDS, LIMITED, inform us that a 
Pape: Control Order prohibits them from sending 
gratuitously a refill for the calendar cases formerly 
supplied, but they will be pleased to forward a refill 
for 1943 on request and on receipt of a remittance of 
one penny. 

IN THE SIX MONTHS from December 1, 1942, the 
rate at which gas and electric space-heating apparatus 
may be supplied is 15 per cent. of supplies in the 
standard period instead of 25 per cent. The standard 
period remains unchanged, namely, June 1, 1939, to 
November 30, 1939. 


A JOINT MEETING of the Cleveland Institution of 
Engineers and the Iron and Steel Institute will be held 
on Monday, December 14, at 6.30 p.m., at the Cleve- 
land Scientific and Technical Institute, Corporation 
Road, Middlesbrough. Mr. A. Jackson will present a 
Paper on “ The Linings of Large Basic Open-Hearth 
Tilting Furnaces.” 

Finep £5 at Sunderland Police Court for being 
persistently late, Thomas Marchbanks, aged 20, em- 
ployed as an apprentice coremaker at Jenning’s Winch 
& Foundry Company, Limited, told the magistrates 
that he would prefer a prison sentence. It was stated 
that Marchbanks had been late for work on 70 out of 
102 working days. 


THE TERCENTENARY of the birth of Sir Isaac Newton 
was celebrated by Fellows of the Royal Society 
last week. Sir Henry Dale, president of the Society, 
announced the successful conclusion of negotiations 
to acquire and preserve Newton’s birthplace at Wools- 
thorpe, some six miles south of Grantham, where 
quarrying for ironstone is going on. 

IRON RAILINGS have been taken from more than 
three million houses and properties throughout the 
country, and not 10 per cent. of the occupiers asked 
for any compensation, said Mr. George M. Carter, 
Director of Demolition and Recovery in the Ministry 
of Works and Planning, at the opening of a Durham 
County campaign for the recovery of scrap metal. 

WHEN FOUR IRONSTONE MINERS were accused at 
Guisborough Police Court, Yorkshire, with being 
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absent from work without reasonable excuse, the mine 
manager, Mr. T. E. Slater, asserted that 20 per cent. 
of the men was off every day. Half of these 
absences were avoidable and the remainder were due 
to sickness and injury. The mine’s output was being 
reduced by one-fifth. Three of the men were each 
fined £15 and the other £18. 


A cLaIM by Lanarkshire foundry workers for two- 
pence an hour increase on the wages of labourers has 
failed. The parties to the case, heard by the National 
Arburation tribunal, were the Fullwood Foundry 
Company, Limited, Mossend, Lanarkshire, and work- 
men in their employ. The dispute arose out of a 
claim made by the workmen for an increase of two- 
pence per hour to labourers assisting on jarring 
machines. The tribunal found that the claim had 
not been established. 


THE INSTITUTION OF MECHANICAL ENGINEERS 
announce that Mr. Orville Wright, the aviation pioneer, 
of Dayton, Ohio, has been elected an honorary mem- 
ber of the Institution in recognition of his distinguished 
contributions to mechanical science. Mr. Orville 


Wright, with his late brother, Wilbur Wright. 
—_ a plane, with wing sections, motor, and 
controls, which made possible the flight of Orville 


Wright in 1903, and thereby added a third dimension 
to the range of men’s movements. 

ALTAR VASES, candlesticks, sacred vessels and similar 
articles of a kind specially designed for church use will 
not be regarded in future as chargeable for purchase 
tax purposes under Class 22 and will not be charge- 
able with tax under other headings unless they are 
goldsmiths’ or silversmiths’ wares made wholly or 
partly of precious metals or unless they contain 
precious stones or any of the materials listed under 
Class 15 (b). Any unspecialised articles remain charge- 
able with tax under the appropriate headings. 


OBITUARY 


Mr. WILLIAM ALAN BENGER, a director of the 
Keighley Electrical Engineering Company, Limited, 
died recently. 

Mr. ARTHUR DySON, managing director of Carter 
Bros. (Rochdale), Limited, engineers and ironfounders, 
died on November 25. He was 69 years of age and 
had been managing director of the company since 
1917. 

Mr. GRINDROD MERSHAW, a leading figure in Roch- 
dale (Lancs) engineering circles, died on November 26 
at the age of 75. Early in his career he joined 
Thomas Holt, Limited, engineers and ironfounders, 
Atlas Ironworks, and he was associated with the firm 
for the greater part of his working life. 

Mr. GEORGE Harry BUucKLEY, of Wolverhampton. 
died recently in his 59th year. Mr. Buckley joined 
the firm of Rubery, Owen & Company, Limited, 
structural and mechanical engineers, Darlaston, as a 
boy in 1897, and grew up with the business. He 
became confidential secretary to the late Mr. A. E. 
Owen, company secretary and joint general manager, 
and had for some years been a director of the firm. 
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How much of the Nation’s fuel is being WASTED ? 


Ihe advantages of Insulation 
include:— 


@ Conservation of Fuel. 


@Working Heat 
attained in less time. 


@®More Even Heat 
Distribution. 


@ improved Control of 
Temperature. 


Efficient insulation can permit 
greater output — lower produc- 
tion costs — improved furnace 
contro! & operating conditions. 





¢ 

OVERY works — every citizen — is now in the front line in the 
battle for fuel. Heat losses are a burdensome waste which must be 
prevented wherever possible. The gravity of the situation demands 
that even the most essential war industries should rigidly conserve fucl. 
Wherever insulation is applicable an efficient system should be installed 
— without delay. The ‘Amberlite’ range of insulating bricks covers 
the requirements of every industry and large quantities are available 
from stock. 

G.R. insulation specialists are ready to assist users in the choice ot 
materials to meet particular conditions of service. 


iN S$ U LAT CE 


HEAT-GENERATING PLANTS IN EVERY INDUSTRY WITH 


AMBERLITE 


General Refractories Ltd 


Head Office: Genefax House, Sheffield, 10. Telephone: 31113 (6 lines) 


ee a BASIC BRICKS ACID-RESISTING MATERIALS + ae foe 


INSULATION SILICA BRICKS 


GP.164 





SILLIMANITE SANDS CEMENTS 
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COMPANY NEWS 


(Figures for previous year in brackets.) 
W. & T. Avery—lInterim dividend of 5% (same). 
Bradley & Foster—Interim dividend of Af (same). 
Briton Ferry Steel—Interim dividend of 24% (same). 
John Shaw & Sons (Wolverhampton)—Dividend of 


74%. 

Hattersley (Ormskirk)—Interim dividend of 6% 
(same). 

Aveling-Barford—Interim ordinary dividend of 5%, 
free of tax (same). 

Fleming & Ferguson—Final dividend of 10%, 
making 15% (same). 

Ambrose Shardlow—Interim dividend of 24% on the 
ordinary shares (same). 

Marshall, Sons & Company (Successors)—Final 
dividend of 10%, making 133% (same). 

John Brown & Company—Interim dividend on the 
ordinary shares of 34%, free of tax (same). 

Birmid Industries—Dividend of 10% (same), plus 
a cash bonus of 74% (same), making 174%. 

Butler Machine Tool—Net profit for the year to 
September 30 last, £45,983 (£38,438); ordinary dividend 
of 124% (same). 

Wellworthy Piston Rings—Net profit to July 31, 
£32,778 (£22,359); dividend of 15% (same); forward, 
£19,738 (£14,359). 

Aston Construction—Four years’ dividend from 
October 1, 1938, to September 30, 1942, on the 7% 
cumulative preference shares; also 24% on the ordinary 
shares. 

Drake & Gorham—Net profit to June 30 last, 
£12,383 (£10,237); dividend of 5%, £6,250 (same): 
forward, £12,894 (£6,761). During the year £2,400 
54% debenture stock has been redeemed. 

B. & F. Carter—Profit to July 31 last, £38,476 
(£15,873); depreciation, £5,021 (£3,751); tax reserve, 
£26,444 (£10,200); net profit, £6,719 (£1,571); dividend 
of 10%, £3,000 (same); forward, £11,053 (£7,334). 

John I. Thornycroft—Profit for the year to July 31, 
£130,895 (£124,152); final dividend on the preferred 
ordinary shares, 54%, making 9% (same); final 
ordinary dividend, 8%, making 13% (same); to reserve, 
£50,000 (same); forward, £75,700 (£68,305). 

George Turton Platts & Company—Net profit for the 
year to July 31 last, £228,250 (£157,500); final dividend 
on the ordinary shares of 10% (same) and a bonus of 
74% (5%), making 25% (224%); tax provision, 
£27,866; special depreciation, £8,379; forward, £21,090. 

Brown Bayley’s Steel Works—Net profit, after taxa- 
tion, for the year to July 31 last, £114,972 (£92,216); 
dividend on the ordinary shares of 13%, free of tax 
(same); to general reserve, £50,000 (£20,000); to reserve 
for obsolescence of buildings, etc., nil (£10,000); 
forward, £41,904 (£40,932). 

Stewarts and Lloyds of South Africa—Profit for year 
to June 30, after all charges, £246,784 (£272,238); to 
stock reserve, £50,000 (nil); to contingencies reserve, 
£67,000 (£105,000); to debenture redemption reserve, 
£5,450 (£5,325); final ordinary dividend of 10%, making 
20% (same); forward, £85,232 (£78,398). 
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PERSONAL 


Mr. G. W. PALFERMAN has been appointed secretary 
of J. Samuel White & Company, Limited, shipbuilders 
and engineers, of Cowes. 

Mr. M. J. BARNETT, sales manager of the Midland 
Monolithic Furnace Lining Company, Limited, has 
been appointed general manager of the company. 

Mr. WILLIAM ATKINSON has retired after 50 years’ 
service with Palmers Shipbuilding & Iron Company, 
Limited, Jarrow, and Palmers Hebburn Company, 
Limited, Hebburn. 

Mr. W. S. ATKINSON, formerly works manager of 
the Stockton forge works of Head, Wrightson & Com- 
pany, Limited, and now local representative, has 
received a presentation from the company on his 
completion of sixty years’ service with the firm. 


Will 


Suarpe, F. F., of Tettenhall, iron and steel merchant £20,654 





LEGAL 
Brassfounding Company Returning Capital 

A reduction of the capital of James Cartland & 
Son, Limited, brassfounders, Birmingham, by return- 
ing capital in excess of the wants of the company, 
has been confirmed by Mr. Justice Simonds in the 
Chancery Division. 

Counsel stated that the issued capital consisted of 
60,000 preferred ordinary £1 shares and 22,000 
ordinary shares of £1 each. It was proposed to pay 
off the preferred ordinary shares and 5s. in the pound 
on the ordinary shares. The reduction would involve 
a cash payment of £50,500 and a payment in redeem- 
able stock secured by a war damage claim of £15,000. 
The company would not be operating again to any 
extent until the cessation of hostilities, when there 
would be a reconstruction. After the reduction, the 
shares would be sub-divided and the capital restored 
to the original amount. 





NEW COMPANIES 


(" Limited” is understood. Figures indicate capital. 
Names are of directors unless otherwise stated. Information 
conrad by Jordan & Sons, 116. Chancery Lane, London. 


N.E. Metal Fabrications—£1,000. S. Talbot, 10, St. 
Nicholas Avenue, Sunderland; and W. S. Piper. 

Amesbury Engineering Company, 32, Chipper Lane, 
Salisbury, Wilts—£1,000. J. W. and L. A. Finch. 

Precision Engineering Company (Luton)—£1,000. N. 
Craig, 50, Heywood Drive, Luton; and L. Larholt. 

Heath Park Engineering Company, 405, Brentwood 
Road, Gidea Park, Essex—£1,500. E. W., A. F., and 
W. F. Gilbert. 

R. Stephens & Son, 115, Church Road, Upper 
Norwood, London, S.E.19—Engineers and tool makers. 
£10,000. R J. and L. M. M. Stephens. 








AQ aa * 
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lhe cities men must build 


can only achieve the pinnacle of their existence if the dwellers therein have 
free and rapid intercourse between them. Over great distances of land and sea 
the aeroplane, designed for and devoted to peaceful pursuits, will traverse the 
skies without let or hindrance. - Aeronautical science owes its progress to the 
outstanding achievements of metallurgical science in the realm of alloy steels. 
The labours of research will continue to be directed towards the cause of 
civilised decencies. 


Aig) THE UNITED STEEL COMPANIES LIMITED 


STEEL, PEECH & TOZER, SHEFFIELD APPLEBY-FRODINGHAM STEEL CO. LTD., SCUNTHORPE THE ROTHERVALE COLLIERIES, TREETON 
SAMUEL FOX & CO, LTD., SHEFFIELD WORKINGTON IRON & STEEL CO., WORKINGTON UNITED COKE & CHEMICALS CO. LTD. 
COMPANIES LTD += UNITED STRIP & BAR MILLS, SHEFFIELD THE SHEFFIELD COAL CO. LTD. THOS. BUTLIN & CO.,WELLINGBOROUGH 


@ var. in 








336 FOUNDRY TRADE JOURNAL 


Raw Material Markets 





IRON AND STEEL 


Ironfounders are hopeful that the trend of events 
in the North African war zone will result in the 
resumption of shipments of iron ore from that area. 
This region is rich in deposits of ore suitable for the 
manufacture of low-phosphorus and hematite irons, 
supplies of which have been on the short side for a 
long time past. These irons are used extensively 
in the foundries making heavy castings, and since 
the supply of ore became a problem foundrymen 
have had to use larger proportions of high-phosphorus 
iron, refined iron and steel scrap in their mixtures. 

There is a strong demand for all types of heavy 
castings, especially from the various Government de- 
partments, and makers are kept in constant employ- 
ment on orders of this nature. In the light-castings 
section the volume of official work is restricted, while 
there is little moving in the ordinary domestic trade, 
so that the majority of these foundries are in need 
of fresh business. In view of the need to conserve 
man-power and materials, prospects of any improve- 
ment in this branch of industry are slight, and conse- 
quently the Government is carrying out its intentions 
of closing a proportion of the light foundries. Suffi- 
cient capacity will be retained to cater for the re- 
stricted amount of building which is permitted in 
wartime, and the remainder will be either laid idle 
or used for other purposes. In the aggregate, the 
demand for high-phosphorus iron from these foundries 
is moderately good; ample supplies are available, and 
many consumers have accumulated considerable 
stocks. 

The price of Durham foundry coke remains at the 
controlled minimum figure of 69s. 3d. per ton, delivered 
Birmingham and Black Country stations. Users con- 
tinue to receive all they require, and many have 
extensive reserve stocks on hand. Some of the 
smaller consumers, however, have little or no provision 
for stocking, and these users have to rely on regular 
deliveries from the ovens. So far they have not been 
inconvenienced through delays to transport. 

The accent in steel buying continues to be on the 
special descriptions which are required for the pro- 
duction of munitions, armaments, etc. Output has 
been increased to an exceptional extent over recent 
months, but the peak of the demand does not yet 
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appear to have been reached, and it is incumbent upon 
makers to expand their output still further as occasion 
arises. Steel plates are also meeting with a very 
strong demand, especially from the shipbuilders, while 
sheets, particularly of special quality, are fully 
absorbed and the mills are operating briskly. 





NON-FERROUS METALS 


The use of substitutes for non-war purposes has 
become quite extensive in this country, owing to the 
earmarking of supplies of certain raw materials for 
essential industries, though our position is fortunate 
compared with that of Axis countries, where the word 
‘“‘ersatz”’ has become even more freely used than it 
was prior to the outbreak of hostilities. As far as the 
United Kingdom is concerned, it has become advisable 
to reserve supplies of a number of raw materials 
almost entirely for the requirements of the war 
machine. Consequently, supplies have had to be with- 
held from ordinary domestic users, whose businesses 
have been subjected to a policy of “ concentration.” 
in a number of instances it is felt that the use of 
substitutes may adversely affect post-war trade. 

Many consumers of non-ferrous metals have had 
their supplies cut to the bone, but in their case it 
would seem that few will suffer once the period of 
emergency has passed, as, even if substitute materials 
have had to be found to tide over the war period, 
rarely have they proved of equal value to the material 
they have replaced. The use of tinplate, for example, 
has had to be seriously curtailed owing to the shortage 
of tin for other than essential purposes, and in its 
place glassware, cartons, etc., have been used, but, 
in the main, it is apparent that these substitutes cannot 
expect to hold the position they have gained during 
the war. Experience has been of a similar nature 
in most other instances where non-ferrous metals have 
been superseded, so that with the return of peace there 
is unlikely to be any disastrous slump in metals. In 
some directions, of course, there is sure to be a 
boom. Lead, for example, will be needed in enormous 
tonnages to satisfy the requirements of the building 
industry and metal now flowing into the armament 
shops will be fully absorbed for constructional instead 
of destructional purposes. Meantime, there is cause 
for gratification among private users in the knowledge 
that their inconveniences are the war industries’ gain. 
Supplies of all the non-ferrous metals are flowing 
freely to essential works, whose needs are and must 
continue to be paramount. 











WEBSTER & Co. (Sheffield), Ltd., Millhouses, Sheffield 8. 


MAKERS OF HIGH GRADE REFRACTORIES. 





The LEADER of 
ROTARY FURNACE 

Refractory Linings 
WRITE FOR PRICE AND FULL PARTICULARS. 


Telephone: Sheffield 7107! 
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MAY WE HELP 
YOU? 


If you are having difficulty 
in burning the available 
coal supplies, please let 
us help you. With many 
years’ experience of all 
combustion problems, we 
offer you the benefits of 
such experience. 


RILEY ROBOT 
AUTOMATIC 
STOKERS 


will burn successfully a 
wide range of fuels. 
Graded coal is a luxury 
these days, but there is 
no need to shut down 
your stoker for lack of it. 
Consult us if you have 
any problems. 


* 


RILEY STOKER Co., Ltd. 


NINETEEN WOBURN PLACE, 
LONDON, W.C. 1 
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UGUSES 


The need for all possible conservation of man power; 
the demand for the maximum output of vital cast metallic 
products; the insistence upon the lowest cost of produc- 
tion; and the necessity of maintaining, and even improving, 
the quality of those products. 

All these conditions combine to point to the only 
satisfactory solution to all these problems— 


MECHANISATION 


but it must be mechanisation particularly considered, 
designed and adapted to the individual site conditions; 
to the particular product; and with full regard to all the 
factors, economic, geographical and human, which may 
have any bearing on the problem. 


In other words consult :— 


“The Specialists in Foundry Mechanisation’”’ 


whose products 


“ Set the Standard by which Foundry Plant is judged.” 


UGUSTS 


LIMITED 
HALIFAX, ENGLAND _ ‘Grams: august, Halifax 


Sole Lieensees and manufacturers for British Empire (excluding Canada) of the Simpson Sand Mixer 
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